Ancylostoma ceylanicum anticoagulant peptide-1: role of the predicted reactive site amino acid in mediating inhibition of coagulation factors Xa and VIIa.
Hookworm infection is a leading cause of gastrointestinal blood loss and iron deficiency anemia in developing countries. Ancylostoma hookworms secrete potent anticoagulants, which have been shown to target coagulation factors Xa and the factor VIIa/Tissue Factor complex, respectively. The goal of these experiments was to determine the mechanism of action of three recombinant hookworm anticoagulants using in vitro assays. Three hookworm coagulation inhibitors were expressed and purified, along with site directed mutants targeting each of the predicted P1 inhibitory reactive site amino acid residues. Using chromogenic assays, it has been confirmed that Ancylostoma caninum Anticoagulant Peptide 5 (AcAP5) inhibits coagulation factor Xa (fXa) by a canonical, substrate-like mechanism. In contrast, Ancylostoma ceylanicum Anticoagulant Peptide-1 (AceAP1) binds to and inhibits fXa by both active site and non-active site mediated interactions. Data from in vitro studies also demonstrates that AceAP1 inhibits the factor VIIa/Tissue complex (fVIIa/TF) and displays a distinct pattern of fXa binding. Together, these data suggest that the human hookworm A. ceylanicum has evolved a single anticoagulant that targets multiple components of the mammalian coagulation response, effectively mimicking the concerted action of the two related inhibitors from A. caninum. Despite the amino acid sequence similarity, AceAP1 appears to interact with coagulation proteases fXa and fVIIa by a novel mechanism, perhaps explaining its spectrum of inhibitory activity.